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Key  activities  include  monitoring  both  authorities  and fragmented  urban  ecosystem.
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a  b  s  t  r  a  c  t
Citizen  groups  can  be important  actors  in  urban  environmental  stewardship,  and  network  structure  often
inﬂuences function  and  performance.  However,  most  previous  studies  focus  on  cities  in “developed”
countries,  thereby  overlooking  conditions  relevant  for the  parts  of  the  planet  where  most  people  live  and
most  urban  growth  is  expected.  This  paper  describes  a citizen  network  engaged  in environmental  issues
in Bangalore,  India,  where  rapid  urbanization  puts  pressure  on conventional  management  structures  as
well as the ecosystems  providing  beneﬁts  for the city’s  inhabitants.  The  study  uses  a mixed  methods
approach  of  qualitative  interviews  and  social  network  analysis.  Results  show  that  the citizen  network
functions  as  a platform  that  enables  interaction  between  diverse  interest  groups,  and  as  a  watchdog  that
monitors  parks,  lakes  and  trees  to prevent  further  loss of fragmented  urban  ecosystems.  The  network’s
activities  are inﬂuenced  by internal  tensions  between  inclusiveness  and  efﬁciency,  and  between  inter-
nal  and  external  legitimacy.  Although  core actors  have  central  network  positions,  strong  leadership  or
political  alliances  are  not  considered  important;  members  instead  prefer  to emphasize  transparency  and
democratic  participation.  This  limits  the  capacity  to  act  collectively  on  controversial  issues,  but  creates
an inclusive  forum  that  bridges  between  groups  in the heterogeneous  and  dynamic  population.  This  is
important  for monitoring  Bangalore’s  fragmented  ecosystems  and  for raising  public awareness  and  sup-
port. Findings  indicate  an  urgent  need  to develop  a  comprehensive  framework  for  urban  environmental
stewardship,  to better  describe  potential  roles  of citizens  in  governance  across  diverse  social,  political
and  ecological  conditions,  and  during  different  periods  of  urban  change.
ublis© 2014  The  Authors.  P
. Introduction
Structural aspects of how network members interact have been
hown to matter for civil society organizations (Diani & Bison,
004), as well as public management and governance systems
Kickert, Klijn, & Koppenjan, 1997). Social Network Analysis (SNA)
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is increasingly applied to study natural resource management and
complex social–ecological systems (Bodin & Prell, 2011; Carlsson &
Sandström, 2008; Crona & Bodin, 2006; see also Ogden et al., 2013),
as well as to how citizens and civic groups can inﬂuence the protec-
tion of urban ecosystems (Connolly, Svendsen, Fisher, & Campbell,
2013; Ernstson, Barthel, Andersson, & Borgström, 2010; Ernstson,
Sörlin, & Elmqvist, 2008; Holt, Moug, & Lerner, 2012). However,
these studies on urban environmental stewardship focus only on
a Northern “developed country” context. As recently observed by
McHale, Bunn, Pickett, & Twine (2013), there is a need to expand
the understanding to and address challenges in the global South,
where rising levels of urbanization in the coming decades are
der the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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Table 1
Tensions in network functioning and their relation to various structural
characteristics.
Tensions Impact from network structure
Efﬁciency vs.
Inclusiveness
Closure. A centralized network structure
favors efﬁciency by strengthening leadership
and facilitating coordination (Bodin et al.,
2006; Provan & Kenis, 2007), particularly
closeness centralization (Freeman, 1979).
Heterogeneity.  Both member diversity and
size are indicators for inclusiveness. Also, size
reduces efﬁciency as more members take more
time to coordinate (Provan & Kenis, 2007).
Internal vs. External
legitimacy
Closure. Centralization. Favors external
legitimacy as central actors can represent the
whole network, while internal legitimacy is
reduced since members tend to prefer
decentralized structures (Provan & Kenis,
2007). In-degree indicates popularity
(Freeman, 1979).
Heterogeneity. Size favors external legitimacyJ. Enqvist et al. / Landscape an
xpected to challenge the capacity of urban ecosystems to support
uman wellbeing of all inhabitants (MA,  2005; TEEB, 2011). Cities
an be crucial biodiversity hotspots, important for the mainte-
ance of local ecosystem services such ﬂood protection, pollination,
ecreation, and cooling (CBD, 2012). Increased urbanization implies
ompetition between remaining green spaces and other land uses,
hich makes management of the service-generating ecosystems
articularly complex.
This is evident in Bangalore, India, where shifting administra-
ive control and geographical expansion of city boundaries happen
gainst a backdrop of rapid population growth and social inequal-
ties. The city’s struggle to accommodate needs for infrastructure
nd settlements has had serious consequences for the city’s trees,
arks, lakes and other urban ecosystems (D’Souza & Nagendra,
011). Future challenges such as water scarcity and temperature
ncreases related to climate change are likely to be exacerbated
urther if more trees and lakes are lost (Nagendra, Sudhira, Katti,
engö, & Schewenius, 2012). The ongoing urbanization in Bangalore
s severing important links between citizens and urban ecosys-
ems, both by reducing the ecosystem’s capacity to provide beneﬁts
or human wellbeing, but also by limiting people’s participation in
anagement and protection of these green spaces.
Many Bangaloreans are critical of ongoing developments and
articipate actively in various civil society groups. This study
escribes a citizen network created in 2005. It is an informal group,
nd to reduce its exposure this paper uses the pseudonym Green
ife. Green Life has both organizations and individuals as members
nd the group is primarily held together by an email list with about
50 people (as of 2012). Apart from sharing information and opin-
ons online, some members also participate in informal meetings
nd organize actions depending on current developments in the
ity. Green Life members have worked on a broad range of issues
elated to urban governance and has used a variety of approaches
ncluding mobilizing street protests, physically preventing tree cut-
ing, and raising public awareness and engaging communities in
eighborhood governance. This study focuses primarily on Green
ife’s role in urban environmental stewardship, deﬁned by Connolly
t al. (2013:76) as “work to conserve, manage, monitor, restore,
dvocate for, and educate the public about a wide range of issues
elating to sustaining the environment”. Citizen groups are not the
nly actors involved in such work, but there is a lack of research
n their role – particularly in cities in the global South. This study
herefore contributes important insights into the protection and
anagement of urban green spaces in developing countries, where
ost urbanization and related economic, institutional and ecologi-
al challenges are expected to occur in coming decades (UN Habitat,
008).
.1. Social network functioning
Green Life, as a network, consists of social relations whose struc-
ure is an important component of the analysis in this study. The
ollowing section gives a brief overview of how previous theoret-
cal and empirical work on environmental governance and social
etwork analysis relate to the present study. A more thorough
escription can be found in Enqvist (2012).
Members’ participation in Green Life is likely to be related to
he capacity of networks to enable interaction among actors and
enerate a greater diversity of ideas, knowledge and resources
Kickert et al., 1997; McCarthy & Zald, 1977). This capacity
ill depend Green Life’s ability to transmit information, allow-
ng members to access easily information and knowledge; and
acilitate deliberations, enabling members to equally take part in
he exchange of ideas regardless of background or power rela-
ions (Newig, Pahl-Wostl, & Günther, 2010). Participating in Green
ife will be attractive to members if it is effective in generatingas more members indicate greater public
support (Ansell & Gash, 2007).
“positive network-level outcomes that could not normally be
achieved by individual organizational participants acting indepen-
dently” (Provan & Kenis, 2007:230). Effective functioning can be
impeded by internal network tensions. This can occur between efﬁ-
ciency and inclusiveness, which means that if Green Life members
prioritize equal participation and transparency, the network can
become less efﬁcient in terms of action, and vice versa. Effectiveness
also requires a balance between Green Life’s internal and external
legitimacy, a tension implying that accurately representing mem-
bers’ interests has to be weighed against the need to speak with one
voice when interacting with outsiders (Provan & Kenis, 2007). There
is also a potential tension between ﬂexibility and stability (Provan
& Kenis, 2007) that is not analyzed in this study, partly because it
would require longitudinal data and Green Life is a relatively young
network.
For Green Life to inﬂuence Bangalore’s formal decision-makers,
its representatives should preferably be able to demonstrate sup-
port from a broad membership base (Ernstson et al., 2008). On the
other hand, members can perceive collaborations with politicians
as controversial if they risk co-opting the movement (Ansell, 2003)
– proper internal representation from a broader set of grassroots
stakeholders is sometimes more important for a group’s legiti-
macy than political contacts (Holt et al., 2012). One way to balance
this can be to adopt a bi-modal approach of alternating between
collaboration and confrontation with authorities (Connolly et al.,
2013). Findings from Europe and North America suggest that mem-
bers of environmental networks like Green Life tend to consist of
a densely connected core and larger group of peripheral actors
(Ansell, 2003; Diani & Bison, 2004; Ernstson et al., 2008). Such a
structure could facilitate a “division of labor” in Green Life, where
core actors interact with decision-makers and the political process
and the peripheral actors focus on grassroots activities (Diani, 1995;
Ernstson et al., 2008; Hahn, Olsson, Folke, & Johansson, 2006).
This study measures network features such as core–periphery
structure to help identify key functions in Green Life. The employed
SNA approach builds on previous theoretical and empirical work
(Carlsson & Sandström, 2008; Holt et al., 2012; Sandström & Rova,
2010a, 2010b) that uses two broad categories of network charac-
teristics: closure and heterogeneity.  These characteristics relate in
different ways to the Green Life’s functioning and internal tensions,
as summarized in Table 1 and described in more detail in Appendix
A (see also Enqvist, 2012). Some previous research (e.g. Burt, 2000;
Carlsson & Sandström, 2008; Newman & Dale, 2005) suggest that
Green Life would beneﬁt from a centralized structure that balances
2 d Urban Planning 130 (2014) 24–35
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ensity in a core group with bridging links to external resources and
nformation. However, ﬁnding a single optimal model for each case
ight not be possible (Crona & Bodin, 2006). This study instead uses
NA to identify crucial issues that need attention given the particu-
ar structure of Green Life. This is particularly important to bear in
ind as this study applies SNA in an under-researched context; the
ehavior of members of the Green Life network is likely to depend
onsiderably on Bangalore’s speciﬁc social, political and ecological
ontext.
.2. Aim and research questions
By exploring how citizens engage in a network to work for the
rotection of Bangalore’s green spaces, this study aims at better
nderstanding the role and potential for civic involvement in urban
nvironmental stewardship under conditions of rapid urbaniza-
ion. More speciﬁcally, it will address the following questions:
. What are the key activities of Green Life and its members for
urban environmental stewardship in the rapidly transforming
city of Bangalore?
. Who  participates in the network and how are the social relations
structured?
. What organizational characteristics do members of the network
perceive as important for it to function effectively?
. How do these key activities, network structure and organiza-
tional characteristics relate to effective network functioning for
urban environmental stewardship in the city of Bangalore?
To address these questions, two types of information were col-
ected: ﬁrst, qualitative interviews with members of Green Life,
escribing activities and performance; second, quantitative data
escribing the relationships between the members of the network.
ased on Provan and Kenis’ (2007) deﬁnition of effectiveness (see
bove) the study combines SNA (Scott, 2000) with network gover-
ance theory (Provan & Kenis, 2007) to analyze structural qualities
nd effectiveness in urban environmental stewardship.
Based on the ﬁndings, civic involvement in Green Life is com-
ared to similar cases in different socio-political and ecological
ontexts (Connolly et al., 2013; Ernstson et al., 2008; Holt et al.,
012), and further related to theories about functions and internal
ensions inherent to network governance (Ernstson et al., 2010;
ewig et al., 2010; Provan & Kenis, 2007). This analysis is used to
dentify and discuss key functions of urban environmental stew-
rdship that are important for addressing the complexity of urban
cosystem management.
. Methods
.1. Case study
Green Life was initiated in 2005 as a reaction against encroach-
ent on urban greenery in Bangalore. Formerly the “Garden
ity” of India, Bangalore was once known for its many trees,
arks, lakes and village groves. During the last few decades it
as undergone changes on a scale that few had projected and
ome asses it to be among the fastest growing cities in the world
Sudhira, Ramachandra, & Subrahmanya, 2007). The decades since
ndependence show an exponential population increase (Fig. 1),
eaching 8.4 million in 2011 (Government of India, 2011). Simul-
aneously, administrative reorganizations have centralized the
anagement of many urban ecosystems previously under the care
f village communities, and both green spaces and water bod-
es have been converted to other land uses (D’Souza & Nagendra,
011; Sudhira et al., 2007). These changes have been contested,Fig. 1. The population growth rate in Bangalore is increasing. Based on data from
Government of India (2011) and Sudhira et al. (2007).
and many Bangaloreans participate actively in different civil soci-
ety organizations and citizen groups. Nationwide programs such as
the Jawaharlal Nehru National Urban Renewal Mission encourages
reformation of governing institutions and a focus on community
participation; however, changes have been slow and much of Ban-
galore’s administrations still operates without involving the public
(Sudhira et al., 2007).
Green Life was started as a way  for individuals to engage and
coordinate efforts regarding the protection of urban greenery and
public spaces, but also related governance issues. It is primarily
web-based, with an email list in English that includes people who
are often also engaged in other groups or organizations. As such,
it is not a registered organization but rather a network that con-
nects people and groups informally. This study focuses on Green
Life because it has directly or indirectly engaged with the whole
range of issues under urban environmental stewardship – con-
servation, management, monitoring, restoration, advocacy, and
education (Connolly et al., 2013). It has also received ofﬁcial recog-
nition as a representative of Bangalore’s citizens; after protests and
legal action regarding road widening and tree felling, state courts
ordered municipal authorities to start consulting Green Life every
time a tree is to be cut (The High Court of Karnataka, 2005). How-
ever, Green Life is only one of several examples of civic engagement
in Bangalore, which means that the results of this study cannot
be assumed to apply to all groups working on similar issues. Still,
the chosen case study provides an important contribution to ﬁll-
ing the identiﬁed research gap, regarding the role of citizen groups
in urban environmental stewardship in rapidly urbanizing cities in
the global South.
2.2. Deﬁnitions and boundaries
Although Green Life’s members are both individuals and orga-
nizations this study deﬁnes network actors as individual persons,
for two  reasons: the SNA is likely to be more accurate when nodes
represent similar objects; and, second, interactions in Green Life
typically take place informally between individuals, rather than
formally between organizations. Network links are deﬁned as con-
tacts that each member sees as their most important, regarding the
Green Life-related issues that they are most concerned with. This
means that each link is directed: the “sender” of the link sees the
“receiver” as one of their most important contacts.
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Table 2
Main themes during interviews.
Theme Type of questions asked
Personal information Name, Occupation, Geographical origin, etc.
T1. Respondent’s
involvement in
Green Life
What is Green Life?
What issues is Green Life working with?
When and why did you join Green Life?
What issues are you mainly concerned with
now?
What are your reasons for being a member of
Green Life now?
T2. Most important
contacts
Who  would you say are your most important
contacts in Green Life, regarding the issues you
are most concerned with?
Are there people outside Green Life that you
also consider to be similarly important? Who
are they?
T3.  Relation to groups
outside Green Life
What is your level of interaction with -
environmental groups? (local, national,
international)
- urban cultivation groups? (e.g. tree planting,
gardening, urban cultivation)
-  nature groups? (e.g. bird-watching, trekking,
other outdoor activities)
- citizen groups? (e.g. resident welfare
associations, human rights groups, urban
activist groups, other)
- researchers? (e.g. ecology, natural science,
social science, technology, other)
- city authorities? (e.g. planning &
development, transport & infrastructure, water
management, other)
- state authorities? (e.g. forestry &
environment, public health, pollution control,
other)
- news media? (papers, TV, radio)
- cultural groups? (e.g. theater groups,
musicians, artists, other)
- discussion forums? (on or off the Internet)
-  other groups?
T4. Green Life’s
performance
What are Green Life’s most important
achievements?
What are the main challenges–internally,
externally?J. Enqvist et al. / Landscape an
There is no ofﬁcial deﬁnition or consistent view among respon-
ents of who is a member of Green Life. Marsden (1990) identiﬁes
hree methods for deﬁning network members, based on different
riteria: (1) attributes, (2) events, and (3) relations. These are used
n this study as a basis for deﬁning case-speciﬁc criteria, as listed
elow, in order to identify a coherent network for the SNA. This is
eferred to as “the GL network” or simply “GL”, while “Green Life”
efers to the broader movement. A relevant basic actor attribute (1)
s to be subscribing to the Green Life email list (1a). This generates
bout 850 tentative members. Among these, active members to be
ncluded in the GL network qualify by meeting at least one of four
dditional criteria:
Actor attribute (1b): being or having been appointed to speciﬁc
administrative tasks.
Participating in events (2): taking part in information exchange
by sending at least 1% of the emails on the list.
Social relations (3): being mentioned at least once as a most
important contact of another active member.
Because of the large number of email subscribers and the pos-
ibility of important members not being identiﬁed by Marsden’s
riteria, the authors deﬁned a safeguarding fourth criterion using
he input from six key informants with in-depth knowledge of
reen Life (the present unofﬁcial coordinator of Green Life; a pre-
ious coordinator; representatives from each of the three main
ember organizations; and a researcher who has interacted with
he network):
Safeguard criteria (S): being mentioned by a key informant as
someone who should be included in the study.
Thus, an “active member” of Green Life is deﬁned as an individ-
al that meets criterion (1a), and at least one of criteria (1b), (2),
3) or (S). Each active member is represented by a node in the GL
etwork, and this network is deﬁned as consisting of these nodes
nd no other.
.3. Data collection
A small initial study was carried out to get a broad understanding
f Green Life and to identify active members according to crite-
ia (1b) and (2). Eleven people were identiﬁed as having particular
asks (1b) and nineteen people each sent at least eight emails from
ugust 2011 to January 2012, thereby exceeding 1% of the circa 750
mails sent during that period (2).
During the subsequent interviews, forty people were mentioned
s a most important contact at least once (criterion 3). The key
nformants suggested ﬁve individuals (criterion S). The ﬁnal sample
ncludes forty-three GL members, with several members qualifying
y more than one criterion. Another seven identiﬁed active mem-
ers either declined to be interviewed or could not be reached,
ut since they qualiﬁed by the set criteria they are still included
n the SNA. This gives an overall response rate of 86%, which is
imilar to several other studies (e.g. Crona & Bodin, 2006: 83%;
rnstson et al., 2008: 79%; Stein, Ernstson, & Barron, 2011: 90%),
nd is considered to have sufﬁcient reliability for carrying out
he SNA. In addition to interviews, direct observation of online
orum emails and discussions was carried out from August 2011
o May  2012 in order to follow speciﬁc campaigns, events and
nteractions.Forty-three interviews were carried out during November
011–January 2012. Most were done face to face, but for seven
nterviews phone or internet-based communication was  used at
he respondents’ request. Interviews were conducted one at a time,What do you think is needed to deal with these
challenges?
all in English, which posed no apparent problem to the respon-
dents. They were able to choose the time and place, and almost all
accepted the use of a voice recorder. Interview time varied from
about ﬁfteen minutes to over two hours. Interviews were semi-
structured (Kvale & Brinkmann, 2009), using a scripted interview
guide including themes and suggested questions (Table 2) but also
allowing for emerging issues of relevance to be incorporated into
subsequent interviews (Corbin & Strauss, 1990). The T3 questions
addressing relations to groups outside Green Life were in most
cases answered by respondents themselves using a questionnaire
(Appendix B).
2.4. Analysis
Interviews provided both qualitative information and quanti-
tative data for the SNA. The qualitative data from interview notes
and recordings was summarized and subsequently coded. Using a
grounded theory approach and selective coding (Corbin & Strauss,
1990) based on the study’s focus on Green Life’s effectiveness, three
categories of concepts emerged: Activities, Properties and Perfor-
mance. Interview quotes are included in results and discussion for
illustration, cited with interviewees’ network position (C for core,
P for periphery) and an anonymous identiﬁcation number (1–43).
In addition to this, interviews also produced actor attribute data,
collected to assess network heterogeneity (Carlsson & Sandström,
2 d Urban Planning 130 (2014) 24–35
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Table 3
Aggregated attribute data for interviewees (n = 43).
Gender distribution Female 13
Male 30
Connection to
Bangalore
Bangalorean since birth 21
Bangalorean for long (10+ years) 8
Bangalorean since recently 11
Living outside Bangalore 3
Age  group
(estimated)
25–40 years 25
41–60 years 16
61–80 years 2
Involvement
in/relation to Green
Life
High (active daily or weekly) 9
Medium (monthly/irregularly) 4
Low (some few rare events) 20
Passive (only reads e-mails) 10
Field of occupation Research 9
Other/unknown 8
NGO 7
IT/Engineering 7
Law 4
Education 38 J. Enqvist et al. / Landscape an
008). Quantitative data on actors and relations was  analyzed
sing computer software Ucinet and Netdraw (Borgatti, Everett,
 Freeman, 2002), including tests for core–periphery structure,
ypothesis testing about the means of relational group data
Hanneman & Riddle, 2005) and testing for subgroups (Newman
 Girvan, 2004). For testing difference in means between indepen-
ent variables such as actor attributes, a regular t-test in Microsoft
xcel was used.
Network characteristics were analyzed using the following
easures: Density,  derived by dividing the number of links present
n the GL network by the number of potential links between all
embers (Wasserman & Faust, 1994). Degree centrality, the num-
er of links that a speciﬁc actor has, was registered for links going
oth to (in-degree) and from each GL member (out-degree). Close-
ess centrality measures the distance from one node to all others in
he GL network (Freeman, 1979). At the network level, centraliza-
ion shows to what extent high degree or closeness is concentrated
o only one or a few GL members. The size of the network was  mea-
ured by the number of nodes, as well as the maximum or mean
istance between any two members (Hanneman & Riddle, 2005).
embers’ contacts with groups outside Green Life were used as
ndicators for bridging links (Carlsson & Sandström, 2008). This was
ssessed through a questionnaire (Appendix B), where respondents
raded their levels of interaction with external groups as (1) for
aving interacted with a group, (2) for having a friend in it, or (3)
f the respondent themselves belonged to the group. Links graded
2) and (3) are considered weak and strong, respectively; the (1)
ption was included in questionnaires to avoid over-reporting and
s not considered in the analysis. This approach provides a sim-
le estimate of how access to knowledge, skills and resources are
istributed across the network as a whole.
. Results
Our ﬁndings describe the citizen network Green Life based on
 mixed methods approach. Key activities in the network accord-
ng to interviewees are to inform and alert members, provide skills
nd knowledge, and to raise public awareness. It is a loose network
f about 850 members, where inclusiveness and transparency are
mphasized. Despite a core–periphery structure the core members
onsciously choose to not act as leaders: “There are [. . .]  a few peo-
le who actually lead, in the sense that they put in more effort, but
Green Life is] also very open.” (P-27). Members in general possess
inks to a wide diversity of external actors, primarily environmen-
al organizations and local citizen groups. Green Life was  created
n 2005 and grew slowly until 2009, when its email list members
uddenly doubled in connection to large protests against the con-
roversial construction of a Metro line with considerable impacts
n parks and residential areas. Since then, membership has stabi-
ized and participation in activities during 2010–2011 was  lower
han in 2009: “That responsiveness has been decreased. We’re not
here every time a tree is being cut, we’re not, like, at every single
rotest in tens and twenties.” (C-4).
.1. Members’ perceptions of Green Life activities and roles
Fig. 2 presents an overview of the interview ﬁndings. Inter-
iewed members are quite diverse in terms of age, gender,
rofession, background and level of involvement, although there is
ome predominance of males, people younger than 40, and those
ho have stayed in Bangalore 10 years or more. Most interviewees
lso consider themselves inactive or passive (Table 3). All inter-
iewees spoke good to excellent English and most had occupations
ssociated with some level of higher education, indicating lower
iversity in terms of social class. Many respondents explicitlyMedia 3
Medicine 2
mentioned Green Life as being a middle-class network that has
some difﬁculties with connecting to and involving groups such as
migrant workers and slum inhabitants, even though it engages in
issues related to vulnerable groups. The use of an Internet-based
forum in English might also contribute to this problem: “Unorga-
nized workers, street vendors, government workers–all those, I
mean non-middle class communit[ies] – how do you reach out to
them? Because internet is not an answer to any of that.” (C-24).
3.1.1. Key activities and functions
Green Life’s most commonly mentioned achievement is raising
public awareness and putting environmental issues on the urban
agenda. Since the network was formed, media reports, authori-
ties’ behavior and public opinion have shifted: open consultations
for major public projects are now expected, and it has become
more common to question and discuss what type of development is
desirable.
“Five years ago it was  like ‘Yeah of course we have to cut the
trees’, now it’s like ‘You know, maybe it’s not getting us anywhere,
we cut all these trees but trafﬁc is still the same’. It’s hard to say
whether it was [Green Life’s] campaigns that helped make that
change in opinion, but I like to believe that [Green Life] played a
role, because there was a lot of press [. . .]  when we  were doing our
protests.” (P-28).
More people know about Green Life and local residents con-
tact its members for help. Still, interviewees commonly mention
that attitudes toward urban development and low awareness of
both decision-makers and the general public are still problematic.
The court-ordered consultations with Green Life (The High Court
of Karnataka, 2005) have not taken place, which indicates that city
authorities have been able to circumvent the decision.
Many interviewees mention the importance of Green Life’s
email list for various forms of information sharing. “If I need solid
information about something, I know where to go.” (P-28). During
its ﬁrst years and to some extent still today, the network functions
as a tool for monitoring illegal tree felling in the city: “If somebody
[sees] a tree being felled, then you [know] who  to get in touch with”
(P-29). Members throughout Bangalore’s many neighborhoods can
report if public spaces or greenery is being encroached upon. Simul-
taneously, Green Life also acts as a support network, providing
members with instructions on how to organize protests without
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Fig. 2. Interviewees’ opinions regarding Green Life’s key activities, properties, and performance. Bars in the left chart indicate the number of respondents that agree, disagree
and/or think something needs to change or improve. The right chart shows how respondents viewed each aspect of Green Life in relation to its functioning: either as an
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reaking the law, what the obligations of public agencies are, how
o approach authorities and ofﬁcials, what permits to ask for, and
hat the experiences have been in previous cases.
“There’s an area called Banaswadi. And there was  a plan that
anaswadi roads had to be widened, and suddenly some work
tarted, and they all got in touch with [Green Life], and said ‘Can
ou help us organize a protest?’ or ‘Can guide us [about] what to
o?’ So that was like a good thing [. . .]  – somebody is actually look-
ng at the kind of work we’ve done and they want to do something
imilar.” (C-15)
In addition to these functions, members also view the group’s
nternal online discussions and member diversity as important
ssets for learning and ﬁnding solutions to challenges related to
rbanization and the environment: “It is a platform to discuss and
earn and spread ideas.” (C-20). In summary, Green Life dissemi-
ates information and alerts, shares knowledge and experiences,
nd serves as an arena for exchanging ideas.
.1.2. Organization and performance
Notably often, interviewees bring up the “loose” structure of
reen Life. The network is unregistered, open for anyone, and with-
ut any formal leadership. Many consider this to be a part of the
ery idea of Green Life, and fundamental for democracy, participa-
ion and transparency.
“It has people of all different kind of political thinking, we  are the
eft-leaning kind of people, we are the far right kind of people, we
re the centrists. And, [. . .]  we have no problem with that [. . .]  – if
e really want to call it like a wide network, then it is important to
ave that kind of ﬂexibility.” (C-15)
However, interviewees also indicate that the lack of formaliza-
ion does sometimes cause problems as reaching consensus in the
arge and heterogeneous group can be complicated. Issues ranging
rom nuclear power and tree planting to slum demolitions and
treet vendors’ rights are debated in the email group, and opin-
ons often vary considerably. Interviewees often mention these
iscussions as important; “[Green Life] made me  change my  mind
ompletely - the discussions [. . .]  put things in context: the loss of
rees, displacement of people, the fact that there were alternatives
o the Metro” (C-20), but some respondents express concern that
he diversity gets in the way of action – “There’s a lot of people whoare just ready to talk and send emails, but not actually do anything
[. . .]  right now it’s very hard to build consensus in the group!” (P-
28). The most commonly mentioned problem with Green Life is
the lack of active members, which often leaves a small group doing
most of the work.
This more active group consists of 5–8 members who usually
meet at least a few times a month. Although this core group seems
to experience less friction internally compared to the larger forum,
they are reluctant to initiate action in the name of Green Life with-
out a mandate from the other members – which can be difﬁcult
since no formalized decision-making procedures exist. One core
member explains that “it’s a challenge for us to work, because
how do you represent [. . .]  and how do you make decisions? [. . .]
This has been a consistent running challenge for us.” (C-24). The
level of activity has varied considerably over the years, but inter-
viewees do not attribute this to changes in leadership but rather
to varying levels of engagement from peripheral members. Some
interviewees explain their reduced activity with an uncertainty
about what Green Life actually stands for, others are concerned
with its growth: “I’m a little bit disillusioned with [. . .]  the group
as it exists on the [email list]. It’s become really big.” (P-28). Still,
more members than not see the looseness is an important trait
for the network (Fig. 2) and many state that it should be open
and equal to all. Some interviewees also mention the looseness
as a protection from authorities; questioning development plans
or criticizing powerful vested interests is easier if there is no
organization permit that can be withdrawn, no funds to be seized,
and no leader that risks trouble with authorities. Few members
mention strong relations with policy-makes and authorities as
important, especially compared to the value placed on interaction
with external groups in general. Of these, links to local commu-
nities such as citizen groups and resident associations are seen as
most important, since their support is often needed for protests
against development projects or tree cutting to be successful.
“If you have a group of local residents who are actively involved
it becomes much easier to support them with information, with
background, with context, with perspectives. [. . .] Wherever there
is a possibility of some local support, we  try and get it. [. . .]  Not
so much organizations, more like [. . .]  the residents of that area.”
(C-24)
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Fig. 3. The GL network consists of 50 nodes. 48 of them are connected in a single
component, while 2 are isolates. Diamond-shaped nodes represent the 7 members
who  were not interviewed. Node color indicates whether actors belong to the net-
work core or periphery, as described in the main text. Links represent the contacts
that each actor consider most important for their engagement in Green Life. Thick
lines indicate reciprocal links. Theoretically, 2,450 directed links could exist in the
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(etwork, but only 165 are present which implies a low density at 0.0673. Still,
eodesic distances are relatively low: no pair of nodes in the main component has
ore than 5 links (mean = 2.30, SD = 0.80) between them if the direction of the links
s  disregarded.
.2. Social network structure
Social relations in the GL network are illustrated as a network
raph in Fig. 3 and network measures are presented in Table 4.
espite a low network density where less than 7% of all potential
inks are present (network density = 0.0673), the network connects
lmost all actors indirectly via intermediaries. This is explained
y the core–periphery structure (Borgatti & Everett, 1999), where
ost actors send links to one or a handful of central nodes that
ostly link to each other. Ucinet (Borgatti et al., 2002) tests reveal
ne group of eight core nodes and another group of 42 periphery
odes (ﬁtness = 0.535), indicated by node color in Fig. 3. This con-
guration also corresponds with the interview results indicating
 more active core group that meets regularly. A simpliﬁed ver-
ion of the GL network (Fig. 4) illustrates how links are focused
owards and within the core; its density is over 20 times higher than
he periphery’s. No subgroups were observed apart from the core
Newman–Girvan tests gave highest modularity value at 0.174 indi-
ating no sufﬁciently cohesive clusters (Newman & Girvan, 2004)).
Ucinet’s core–periphery algorithm relies partly on centrality
ata to group members into core and periphery. Comparing various
entrality measures between the two groups (Table 4) is there-
ore expected to reveal considerable differences, meaning that
tatistically signiﬁcant difference among them does not constitute
dditional and independent evidence for core–periphery struc-
ure. This study includes details on different types of centrality
able 4
entrality values in the GL network show that core–periphery differences are particularly
Degree 
GL network [n = 50], mean (SD) 5.56 (±5.88) 
Centralization 64.7% 
Core  [n = 8], mean (SD) 14.8 (±8.98) 
Periphery [n = 42], mean (SD) 3.81 (±2.42) 
Core–periphery, difference in means
(two-tailed signiﬁcance test value)
10.9(0.0001) 
a For calculation of closeness centralization, means and variance, the two  nodes with
n  = 48), core (n = 8), and periphery (n = 40).Fig. 4. The GL network has a core of well-connected actors, where the density is
over 10 times higher than the network average (0.067).
for illustrative purposes since they inform qualitatively on the
differences between the two groups. For instance, degree and close-
ness indicate high centralization (Table 4), which should facilitate
communication and efﬁciency in the network since the highly con-
nected core can act as intermediaries and coordinators (Freeman,
1979). The considerably lower out-degree centralization observed
(18.1%) was  expected, since all respondents were asked to only
name their most important contacts. The high in-degree central-
ization (68.1%) shows that most interviewees name core members
as their most important contacts.
GL members have a wide variety of links to different stake-
holders in society, as Fig. 5 shows. Most network members (>30)
have direct or indirect ties to environmental and citizen groups.
City and state authorities, on the other hand, are only connected
to the network through a handful of mostly indirect linkages.
Statistically, core and periphery actors are not signiﬁcantly differ-
ent (lowest P value = 0.296, df = 41), which indicates that neither
group is currently more important for the network’s external
relations.
4. Discussion
Analysis of the results of the study points to three key activ-
ities in Green Life (Question 1): informing and alerting members,
providing skills and knowledge, and raising public awareness. Find-
ings further reveal a loose network with a diverse set of members
informally grouped in a core–periphery structure (Question 2). This
network has to balance different and sometimes opposing interests.
Currently, inclusiveness is favored by the emphasis on transparency
and democratic participation in decision-making. Although SNA
describes a centralized structure, members value looseness and
openness and the core group functions less as leaders and more as
facilitators of communication between and action among members
(Question 3). As a consequence, deliberations in the heterogeneous
group sometimes limit efﬁciency and thereby also the capacity for
rapid collective action on controversial issues. On the other hand,
the democratic underpinning is important for maintaining internal
legitimacy among the heterogeneous members. This is essential
for Green Life’s role in urban environmental stewardship (Ques-
tion 4) since the peripheral members are linked to external citizen
groups and environmental organizations throughout various parts
of the city, which enables monitoring of a large and fragmented
ecosystem.
 pronounced for degree, in-degree and closeness centrality.
In-degree Out-degree Closenessa
3.30 (±5.86) 3.30 (±2.71) 108 (±21.9)
68.1% 18.1% 68.4%
12.0 (±10.3) 7.25 (±2.22) 87.6 (±12.1)
1.64 (±1.63) 2.55 (±2.01) 112 (±21.1)
10.4(0.0001) 4.70(0.0001) 24.2(0.0054)
 no links where excluded. The sample is therefore missing 2 values: GL network
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iig. 5. GL members (n = 43) that report connections to different relevant groups out
hile  having a friend relation indicates an indirect link.
.1. Connecting to discuss and collaborate
That Green Life as a network enables sharing of both hands-
n and knowledge-based resources corresponds with previous
nsights from research on social movements (Diani & McAdam,
003; McCarthy & Zald, 1977) as well as governance networks
Kickert et al., 1997; Newig et al., 2010). Further, members explicitly
ention the value of a forum to share and openly discuss ideas and
pinions on urban environmental issues: “It’s been a really great
xperience, being part of the network, because I get to [. . .]  talk to
ifferent people, get their opinion – and [. . .]  we have people of dif-
erent political [ways of thinking].” (C-15). The exposure to these
deological differences is likely to be facilitated by the relatively
hort distances between members that result from the centralized
ature of the GL network (Fig. 3).
This core–periphery structure is similar to other environmental
etworks (Ansell, 2003; Ernstson et al., 2008), and it has previously
een suggested to indicate high efﬁciency in terms of action (Bodin,
rona, & Ernstson, 2006; Provan & Kenis, 2007). However, sev-
ral interviewees express concern over the lack of decision-making
apacity in the network (Fig. 2). This could mean that the SNA meas-
res incorrectly indicate a centralized structure, but the identiﬁed
ore group of eight nodes (Fig. 3, Table 4) corresponds with the
ore active group mentioned in interviews. Instead, the qualita-
ive data provides an explanation that reveals an interesting aspect
f Green Life’s organization. Respondents most commonly describe
reen Life as a “loose” network, and this looseness is deemed more
mportant than any other trait (Fig. 2). The preference for a loose
nd inclusive group is described as based on norms of democracy
nd transparency rather than as a strategy: “This is a loose network.
t belongs to nobody but it’s everybody’s, you know what I mean?
. . .]  A space for people to do, come and do anything.” (P-29). Mem-
ers have also come to realize that this has consequences: “How do
ou [stay] inclusive [. . .]  without being loose in that way [where
othing gets done]? Being a loose network, which has a direction,
hich, like, does stuff–I think that’s the biggest challenge.” (C-4).
reen Life’s leadership thus builds on principles of inclusiveness.
his means that Green Life’s efﬁciency and capacity for collective
ction has limitations despite the observed network centralization,
ecause core actors are reluctant to use their centralized position
or more authoritative and possibly efﬁcient leadership. In the ten-
ion between inclusiveness and efﬁciency (Provan & Kenis, 2007),
he actions of Green Life’s members are currently giving priority
o participation of all members. This can make deliberations more
ffective (Newig et al., 2010) and thereby facilitate the discuss-
ons and exchange of knowledge, skills and ideas. This enables thereen Life. A respondent’s own involvement in another group provides a direct link,
network to function as a platform where a diverse set of actors and
representatives from different groups across the city can connect,
discuss, and collaborate.
4.2. Rapid alerts and local connections
The centralized structure of the GL network (Table 4) means that
quick internal communication is possible despite a relatively large
amount of sparsely connected periphery members (Freeman, 1979;
Newig et al., 2010). For many, joining Green Life has given an oppor-
tunity to stay up-to-date with developments or to send distress
calls when a site in their neighborhood is threatened. This means
that peripheral members collectively facilitate ecosystem monitor-
ing by providing access to information from multiple independent
sources (Ernstson et al., 2008).
Green Life’s members also provide links to other groups in
the city (Fig. 5), particularly – and most importantly, according
to interviewees – citizen groups (Fig. 2). Adequately represent-
ing grassroots interests can be important for members’ conﬁdence
in the legitimacy of a network (Holt et al., 2012), a sentiment
expressed also in Green Life: “[Activities] work only if there is a local
community which is involved, I mean, we  can’t [. . .] do anything on
our own” (C-31). In addition to strengthening Green Life’s internal
legitimacy, local members can also act as scale-crossing brokers
(Ernstson et al., 2010) to connect the needs of speciﬁc neighbor-
hoods to the network’s knowledge and experience: “People see
[Green Life] as a group that they can go to, in emergencies. [People]
outside the group, also.” (P-16). It is clear that peripheral members
can and do perform key functions in Green Life, which indicates
an additional beneﬁt of favoring inclusiveness over efﬁciency. The
preference for inclusiveness and internal legitimacy therefore seem
to be two sides of the same idea: creating an open democratic space
for urban environmental issues where everyone participates on an
equal level.
These preferences also imply that Green Life’s members con-
sciously or unconsciously view internal legitimacy as a priority over
external legitimacy (Provan & Kenis, 2007). This could explain why
Green Life does not have more links to state and city authorities
(Fig. 5), a ﬁnding that distinguishes it from environmental stew-
ardship networks elsewhere (e.g. Connolly et al., 2013; Ernstson
et al., 2008; Hahn et al., 2006). If power were to be delegated to a
representative and decision-making moved away from the major-
ity of Green Life’s members, the internal legitimacy would be at
risk of weakening (Holt et al., 2012). Since the network was cre-
ated relatively recently, members might fear that their cause will
get co-opted in collaborations with powerful actors (Ansell, 2003).
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emphasizes inclusiveness at the cost of efﬁciency and prioritizes2 J. Enqvist et al. / Landscape an
onnolly et al. (2013) observe that stewardship groups become bet-
er at using both confrontation and collaboration to their advantage
nly once they reach a certain level of maturity, and as Green Life
ontinues to evolve it might develop certain specialized subgroups
hat interact directly with public agencies, as in other environmen-
al networks (e.g. Ernstson et al., 2008). So far, however, Green
ife has kept a more confrontational stance and prioritized inter-
al legitimacy. This is likely to improve its access to information
rom sources located directly near to threatened patches of green-
ry, which in combination with an internal structure that facilitates
apid communication makes Green Life function as a watchdog that
onitors the urban ecosystem of Bangalore.
In summary, the prioritization of inclusiveness and internal
egitimacy over efﬁciency and external legitimacy has conse-
uences for the capacity of Green Life’s members to reach results
ased on rapid action or collaborations with authorities. However,
nclusiveness and internal legitimacy are crucially important for the
wo main functions that the network has in urban environmental
tewardship in Bangalore: that of the platform, where a diverse set
f actors across the city can connect, discuss, and collaborate; and
hat of the watchdog,  through which citizens can monitor changes
n urban ecosystems and hold public authorities accountable to
rotect Bangalore’s remaining greenery.
.3. Future research on urban environmental stewardship
unctions
This study does not investigate the reasons for why these
unctions have emerged. Speculating, it could be argued that the
atchdog role is the result of an explicit goal. The platform func-
ion, on the other hand, could either be a strategy of Green Life’s
embers, or have emerged spontaneously in response to the spe-
iﬁc context that the group is operating in. It is worth noting that
ost members are also engaged in other civic groups (Fig. 5) where
their” issues can be pushed more strongly. This would mean that
reen Life itself does not need to be as active, but instead serve
s the meeting platform for these various groups. Another expla-
ation could be that informally structured environmental groups
re sometimes more accessible for mobile urban citizens that are
nable to commit long-term (Bendt, Barthel, & Colding, 2013). One
ore member seems at least partly aware of this when describing
heir concern with organizational forms that might exclude new
embers:
“All structure is not bad, but you don’t want like a tight structure
hich [means that] if you came today and said ‘I want to be a part
f [Green Life]’, you have to [overcome barriers]: ‘Oh, there’s this
ore group, and I don’t know what they are doing, but I can be part
f the [email list instead]’.” (C-4).
Promoting inclusiveness as a strategy could be particularly rele-
ant for stewardship in rapidly changing and heterogeneous cities
ike Bangalore, where lack of rootedness, social stratiﬁcation and
nstitutional barriers prevent many from engaging in the future of
heir local area. One member explains:
“[Green Life] is much needed in a city like this. [. . .]  Not just
environmental] organizations doing their own thing, [. . .]  but a
etwork like this is very important [to] also empower people in
hat locality to take [. . .]  charge, you know – that’s their place, their
pace. [. . .]  People [. . .]  need to start becoming involved more in
ivic issues [and] governance.” (P-29).
This shows some awareness among members of the need for
 platform to connect citizens. However, the lack of decision-
aking capacity speaks against the existence of a thought-outtrategy for Green Life. The inclusiveness allowed the group to grow
onsiderably when the Metro campaigns in 2009 could point to a
ingle unifying issue, but since that battle came to a largely nega-
ive end it has become more difﬁcult to engage enough membersn Planning 130 (2014) 24–35
to share the workload of the more active core (Fig. 2). This could
potentially impede the group’s long-term momentum.
This study complements previous ﬁndings (e.g. Ansell, 2003;
Bendt et al., 2013; Colding, Lundberg, & Folke, 2006; Connolly et al.,
2013; Ernstson et al., 2008) demonstrating that citizens can and do
play an important part the governance of urban ecosystems, and
the Green Life case shows that this contribution can take different
forms depending on social, political and ecological contexts. It is
becoming increasingly clear that current knowledge is insufﬁcient,
particularly regarding the mechanisms behind the emergence of
different roles for civic groups and networks and the urban stew-
ardship functions that they ﬁll. There is a need to develop a broader
framework, as has previously been presented for policy networks
in general (Kickert et al., 1997). This has partly been initiated by
Ernstson et al. (2010), who  identify network structure as a key
component for matching social and ecological scales in urban gov-
ernance. Importantly, such a framework needs to be informed by
case studies from cities across the globe, particularly areas where
the capacity of formal authorities to govern urban development is
limited and the task of supporting the wellbeing of all urban citizens
are particularly challenging. In addition, internal tensions of net-
work governance (Provan & Kenis, 2007; see also Sandström & Rova,
2010b) can broaden the understanding of structure and functions
in stewardship networks and how they play out under different
conditions and rates of change. Crona and Bodin (2006) point out
that the needs in a speciﬁc network can vary over time as it moves
between different phases. For example, Provan and Kenis (2007)
argue that as network members’ initial enthusiasm drops, gover-
nance without centralized leadership becomes more difﬁcult. This
risks increasing the tension between inclusiveness and efﬁciency.
In the light of the temporal dynamics of stewardship networks in
response to socio-political and ecological change, networks like
Green Life could also be viewed in another way than in the ear-
lier discussion. Considering the network’s deﬁning characteristics
as loose and open, and two key activities being awareness rais-
ing and knowledge sharing, it can be argued that although Green
Life might not be efﬁcient in itself, it provides a “shadow network”
that works for “[s]ocial transformation toward ecosystem manage-
ment [involving] shifts in perceptions and awareness as well as
‘reserves’ of experience” (Olsson et al., 2006). This would imply that
Green Life builds a capacity to navigate and mobilize when issues
or threats emerge that uniﬁes its members and thereby create a
window of opportunity, as exempliﬁed during the Metro protests
of 2009. Thus, further research would beneﬁt from including longi-
tudinal studies of Provan and Kenis’ (2007) third tension, between
stability and ﬂexibility. Speciﬁc activities or needs for action can
require or encourage certain patterns of network structure. This
would be central to understanding what structures and functions
are needed to make urban environmental stewardship sustainable
and effective in the long run.
5. Conclusions
This study of urban environmental stewardship in a rapidly
developing city sheds new light on the function and structure of an
urban citizen group and how it interacts with formal governance.
Comparing previous research to a case study from Bangalore broad-
ens the perspective beyond the global North to cities where rapid
growth and socioeconomic conditions make effective stewardship
more urgent. Green Life is a loose non-hierarchical network thatinternal rather than external legitimacy, which points to differ-
ences in approaches compared to similar groups in other studies
(e.g. Connolly et al., 2013; Ernstson et al., 2008; Holt et al., 2012).
However, it is obviousthat more research is needed to further tease
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ut the causes between such differences across different socio-
olitical and social–ecological contexts, as well as the dynamics
f individual networks over time.
The time is right to develop a framework that can capture a
ange of different kinds of networks and organizations and ana-
yze their role for governance of urban ecosystems. In the context
f previous research, this study shows that there are a variety of
orms, functions and needs across case studies, and this needs to
e systematized. What are the different institutional, cultural, eco-
ogical, and other factors that may  determine what type of civic
ctions are possible and needed? How are those actions organized?
hat roles do different networks and organizations take on and
ow do they interact with and complement one another? Do cit-
zen groups move between different phases of functioning, or are
hey more like passive networks that enable action during windows
f opportunity?
The speciﬁc functions of Green Life that this study identiﬁes – as
 bridging platform, and as a monitoring watchdog – show that
t can address the diversity and dynamics of a rapidly changing
etropolis. Green Life facilitates rapid sharing of information about
hanges in the urban landscape and allows for organization of
esponses to perceived threats. It connects members throughout
he city to discuss what kinds of changes are needed and desired.
ooperation and repetitions of campaigns in different neighbor-
oods reproduce alternative visions of what the city should or could
e like, which means that citizens get a chance to question the
evelopment narrative often promoted by those in power. This
merging awareness may  be a seed to grow a genuinely sustain-
ble urbanization for Bangalore. Other actors are surely needed
o complement Green Life in urban environmental stewardship of
angalore’s ecosystem, but the speciﬁc contributions and capac-
ties residing in citizen networks of its kind can be crucial for
reating more equitable and sustainable cities, in India as well as
lsewhere.
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ppendix A. Network closure and heterogeneity
A network has more closure when its members are closely linked
o each other, either through direct links or via well-connected
ntermediaries (Prell, 2011). Direct links between all or most actors
mply high network density, which facilitates information sharing
nd increases trust between members (Burt, 2000). This facilitates
nteraction and collaboration (Reagans & Zuckerman, 2001) which
s important for both information transmission and deliberation
Newig et al., 2010). Network closure can also build on indirect
onnections via key intermediaries, which produces structurally
entralized networks (Freeman, 1979) such as the core–periphery
tructure mentioned above. It enables the core to synthesize infor-
ation and coordinate activities, and improves the capacity of
he network as a whole to react quickly and solve simple prob-
ems. However, centralization can be a problem for solving complexn Planning 130 (2014) 24–35 33
problems (Crona & Bodin, 2006) since only a few members
have direct access to information and resources (Bodin et al.,
2006). Thus, centralization improves information transmission but
implies power imbalances that can reduce chances of free deliber-
ation (Newig et al., 2010).
Network heterogeneity is affected by the size, distribution of
links, and the diversity of member backgrounds and attributes.
Larger networks have room for more heterogeneity but often lack
the time and resources to maintain interaction between all mem-
bers, which can cause problems for both information transmission
and deliberation (Newig et al., 2010). Networks that want to pro-
mote heterogeneity may  need to pay attention to the tension
between inclusiveness and efﬁciency (Provan & Kenis, 2007). An
alternative source of heterogeneity is having partly separated net-
work subgroups that can generate multiple perspectives to help
form a broader understanding of complex problems (Bodin & Crona,
2009). Individuals who bridge between subgroups are crucial to
maintain trust and avoid conﬂicts within the network (Bodin et al.,
2006; Newig et al., 2010). Bridging links can also extend outside
a network (Reagans & Zuckerman, 2001), which can improve e.g.
ecosystem monitoring by connecting the network to otherwise iso-
lated sources of ecological information (Bodin et al., 2006) such as
local residents and user groups (Ernstson et al., 2008). Such links are
unique attributes of individual members and thereby contribute to
network heterogeneity.
Appendix B. Questionnaire.
Indicate your relation to each (if any) – have you had any interac-
tion with them, do you know someone who is a member or working
there, or are you a member or working there yourself? If you think
is anything is missing feel free to add it in the empty rows:
Level of interaction
Which
one(s),
speciﬁ-
cally?
1
I inter-
acted
with
2
I have a
friend
there
3
I  do
this!
Environmental
organisations - local
- national
- international
Urban cultivation groups,
for example:
- tree planting
-  gardening
- urban agriculture
- other?
Naturalist groups, for
example:
- bird-watchers,
- trekkers,
- other outdoor activities,
-  other?
Citizen groups, for
example:
- residents’ welfare
associations,
- human rights lawyers,
advocates, activists,
- urban activist groups,
- other?
Researchers:- technology
- other ﬁeld (which one?)
3 d Urba
R
A
A
B
B
B
B
B
B
B
C
C
C
C
C
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Level of interaction
Which
one(s),
speciﬁ-
cally?
1
I inter-
acted
with
them
2
I  have a
friend
there
3
I do
this!
City authority:
- city planning/development
- transport/infrastructure
- water management
- other
State authority
-  environment/forestry
- public health
- pollution control
- other
News media
-  papers
- tv stations
- radio
Cultural groups, theatre
groups, musicians,
etc.
Discussion forum on the
internet, e-groups
Other discussion forum
Other groups?
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